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Although in some cases there is not a clear correlation between net photosynthesis and crop yield (9, 12) , some reports show a clear positive correlation between net CO2 assimilation and dry weight accumulation (7, 21, 29) .
A great variability in photosynthetic ability is found in different species as well as within different cultivars of the same species.
Differences in the CO2 assimilation rate have been observed in soybean (8) , maize (14) , tobacco (28) , alfalfa, and cotton. This variability indicates the possibility of selecting plants with higher photosynthetic efficiency.
The rate of CO2 assimilation can be increased either by improving the conditions under which photosynthesis is performed (CO2 and 02 concentrations, temperature, illumination, and nutrition, etc.), or by breeding and selection of lines with higher photosynthetic efficiency (1, 13) .
Photosynthetic ability of a plant can be increased in many different ways, which are directly or indirectly related to the photosynthetic processes. For instance, selection for characteristics to improve the plant's ability to assimilate CO2 such as increased leaf surface or altered canopy structure (15, 26) , delayed senescence (17) , higher Chl content (1 1) , or longer periods of storage of assimilates in the grain (10) The variations in ribulose-1,5-bisP carboxylase/oxygenase content and carboxylase activity have been related to net photosynthesis (3, 22) . Some genotypes showing differences in carboxylase activity have been found in soybean and other species, and attempts have been made to select plants with higher carboxylase activity as a way to obtain a higher photosynthetic yield (22) (23) (24) (20, 25) . They were surface sterilized for 10 min in a filtered solution of calcium hypochlorite (7% w/v), and rinsed in sterile water. They were soaked for 1 h in a 0.1% ethyl methane sulfonate solution which had been filter sterilized through a Millipore filter (0.025 mm mesh). The remaining mutagen was removed by washing the anthers in sterile water. Anthers were transferred to 10-cm Petri dishes containing the culture medium (salts and vitamins) of Murashige and Skoog (18) When all plants had at least one flower, the final height, maximum stem diameter, mean leaf surface, total leaf surface, and fresh and dry weight were measured. Photosynthesis measurements, on the sixth leaf(starting from the apex) were made when flowering started. Figure 2 . Plants were grouped according to weight after the acclimatization period and each group was subjected to selection conditions for 30 d.
The percentage of survival relative to the initial mean weight of the populations is represented by a logarithmic curve. This curve shows that the larger plants survived better to the selection conditions. Therefore, to achieve a high selection pressure, populations with about 3 g of initial mean weight were used. The selection period was 45 d.
The plants exposed to low CO2 atmosphere (selection conditions) showed some alterations. The main one was the progressive fading in color of the older leaves. This process later spread to all remaining leaves and ended with death ofthe plants. A small proportion of the population was able to survive: the surviving plantlets which remained alive in spite oftheir poor development and early senescence (only young leaves did not show abscission); and the vigorous plants which apparently were not affected by the selection conditions. The vigorous plants showed a canopy and development similar to those growing under normal conditions. From 890 haploid plants, 96 survived and six were vigorous plants.
Performance of Selected Haploids. Table I shows the values ofgrowth, Chl content and net photosynthesis ofHVP2 and HSP compared with a population of unselected haploids and a population of diploids of the parental variety. Net photosynthesis of selected vigorous haploids was clearly higher than that of nonselected haploid plants. There are two possible reasons for this fact: (a) the selected plants have a genetic pool favoring high photosynthetic efficiency; (b) the occurrence of a nongenetic adaptation of the surviving haploids to the selection conditions. However, since the plants obtained from seeds of the selected doubled haploids, grown under field conditions, had higher net photosynthesis than the original cultivar (Wisconsin 38), it appears that a genetic selection has been effectively accomplished.
The increase of net photosynthesis in the selected doubled haploid plants compared with the parental variety cannot fully explain the important increase in biomass production. This increase could also be due to an increase in leaf surface that would improve the capacityof CO2 assimilation per plant. The surviving plants, which performed poorly under the selection conditions, suffered a decrease in their vigor when they were diploidized. This effect has been frequently observed in doubled haploid plants (5 79, 1985 the heredity of the traits described here in successive generations.
